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* Orbital planes

¢ LARES-2

LAGEOS-1 €@

" Equatorial plane

LAGEOS-2§3

Facts
LAGEOS-1 LAGEOS-2 LARES-2

Diameter [m] | 0.60 0.60 0.36 0.42
Weight [kg] 407.0 405.4 386.6 | 297.5
Altitude [km] | 5860 5620 1450 | 5899
Inclination [°] | 109.8 52.6 69.5 70.2
Launch date:
— LAGEOS-1: May 4, 1976
— LAGEOS-2: October 22, 1992

February 13, 2012
— LARES-2: July 13, 2022

[1]
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Outline: * LAGEOS + LARES: 2015-2020 * Inclusion of LARES-2: Jul-Sep 2022
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LAGEOS + LARES: PARAMETER CORRELATIONS

2 SLR data
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*Properties 1 - | 2
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is more sensitive to C3y because of the
lower orbital altitude).
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* New parametrization

Satellites
Parametrization

LAGEOS-1/2 LARES

ae, i wu

Osculating elements

1 set per 7 days 1 set per 7 days

Constant and

So;SS; SC So

once-per-revolution
accelerations

1 set per 7 days 1 set per 7 days

Pseudo-stochastic
pulses

in along-track

LRl e (twice per day)

Earth Rotation

Xp,Yp, UT1 — UTC

Parameters

piecewise-linear

1 set per 7 days

Geocenter coordinates

free geocenter

1 set per 7 days

Station coordinates

NNR and NNT

1 set per 7 days for

Range biases

selected stations | all stations

1 set per 7 days

Gravity field coefficients

uptod/o 4

[Geisser et al., 2022]
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e Earth Rotation Parameters e Station coordinates
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* Earth’s gravity field coefficient: €,
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— The estimated C,, time series has
an offset compared to the CSR
reference series.

* Earth’s gravity field coefficient: C5
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— The estimated (3, time series has a
strong annual signal.

The offset in 5 and the strong annual signal in C3, can be reduced, if Stella and
Starlette are included!
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Satellites

© LARES-2

LAGEOS-1
LARES®

LAGEOS-2

* NP data per satellite in 2022
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* Parametrization VCE
Satellites
LAGEOS-1/2 LARES LARES-2

Parametrization

. a,e i, wu
Osculating elements 1 setper 7 days
Constant and So,Ss,S¢c, Ws, We
once-per-revolution 1 set 7d
accelerations setper 7 days
Pseudo-stochastic no pulses in along-track o oulses
pulses P (twice per day) P
Earth Rotation Xp, Yp, UT1 — UTC
Parameters piecewise-linear
Geocenter 1 set per 7 days
coordinates free geocenter
Station coordinates 1Ns ;;paenr d7l\(lj Naf

. 1 set per 7 days for
Range biases selected stations | all stations all stations
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* LAGEOS: 8.8 +/-1.5mm
LARES :25+/-1.2 mm
e LARES-2: 5.2 +/- 0.67 mm
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2022

— LARES-2 observation residuals are 40% smaller than for LAGEQOS satellites.
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* Summary:

— Dynamical orbit parameters are correlated with gravity field
coefficients. Therefore, the orbit parametrization has to be
adapted for a LAGEOS and LARES combination.

— We successfully included LARES-2 and can confirm the high
quality of the observations.
Outlook:

— Optimize the orbit parametrization for the low Earth orbiting
satellites.

— Extend the multi-satellite solution with other satellites, e.g.,
Stella, Starlette or Ajisai.

Astronomical Institute, University of Bern AIL/B
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Thank you for your attention!
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